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PROBLEM TO BE SOLVED: To provide holographic techniques 
which use a photosensitive polymer medium. 
SOLUTION: The storage life of a photosensitive polymer 
medium is improved by sealing the polymer between glass 
plates. The hermetic seal is designed in such a manner that a 
material having high Tg or solder can be used as a sealant 
without damaging the polymer preliminarily held between the 
plates. The hermetic seal consists of metal foils attached to a 
plate having extended edges like tabs. The foils are attached 
prior to supplying the polymer to the assembly. After supplying 
the polymer, the foils in the outer edge part of the tabs are 
sealed by local heating apart from the position of the polymer or 
press-bonded by using mechanical pressing. 
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* NOTICES * 

«7P0 and NCIPl are not responsible £or any 
damages caused hy the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) The step which irradiates the 1st laser beam at the 1st include angle at a holography medium, 
(b) The step which irradiates the 2nd laser beam at the 2nd different include angle from said 1st include 
angle at said holography medium, (c) The step which rotates said holography medium to said the 1 st and 
2nd laser beam, It is the approach of memorizing ****** optical data in a hologram format, and said 
holography medium is a photosensitive polymer contained between two transparence plates with which each 
has a edge and a core. This medium so tiiat the metallic foil which has i. common-law marriage section and 
the rim section may be attached in each plate and the rim section of ii. metallic foil may extend from a plate 
Attach the conmion-law marriage section of said metallic foil in each edge of said plate, place a tooth space 
between iii., and alignment of said plate is carried out. iv. ~ said tooth space — said photosensitive polymer - 
- being filled up — v. — the approach of memorizing the optical data produced by sealing said plate of each 
other by combining mutually the rim section of the metallic foil on said plate in a hologram format. 
[Claim 2] Said metallic foil is an approach according to claim 1 by which glass transition temperature is 
attached in said plate using an adhesive polymer 100 degrees C or more. 

[Claim 3] Said metallic foil is an approach according to claim 1 attached in said plate using solder. 
[Claim 4] The rim section of the metallic foil on said plate is an approach according to claim 1 by which 
glass transition temperature is mutually combined using an adhesive polymer 100 degrees C or more. 
[Claim 5] The rim section of the metallic foil on said plate is an approach according to claim 1 mutually 
combined using solder. 

[Claim 6] Said metallic foil is an approach containing the metal chosen from the group which consists of 

aluminum, Cu, Au, Ag, Ta, Ti, and Pt according to claim 1 . 

[Claim 7] Said plate is the approach according to claim 1 of being glass. 

[Claim 8] Said plate is the approach according to claim 1 of being plastics. 

[Claim 9] The thickness of said holography medium is the approach according to claim 1 of being 50-2000 
micrometers. 

[Claim 10] Said plate is an approach according to claim 1 mutually combined using mechanical sticking by 
pressure. 

[Claim 1 1 ] the approach of producing the holography medium which is the photosensitive polymer 
contained between two transparence plates with which each has a edge and a core — it is — a. — with the step 
which attaches the metallic foil which has the common-law marriage section and the rim section to each 
plate b. The step which attaches the common-law marriage section of said metallic foil in each edge of said 
plate so that the rim section of a metallic foil may extend from a plate, c. by combining mutually the rim 
section of the metallic foil on the e. aforementioned plate with the step which places a tooth space in 
between and carries out alignment of said plate, and the step which fills up the d. aforementioned tooth 
space with said photosensitive polymer How to produce the holography medium containing the step which 
seals said plate of each other. 

[Claim 12] Said metallic foil is an approach according to claim 1 1 by which glass transition temperature is 
attached in said plate using an adhesive polymer 100 degrees C or more. 

[Claim 13] Said metallic foil is an approach according to claim 1 1 attached in said pliate using solder. 
[Claim 14] The rim section of the metallic foil on said plate is an approach according to claim 1 1 by which 
glass transition temperature is mutually combined using an adhesive polymer 100 degrees C or more. 
[Claim 1 5] The rim section of the metallic foil on said plate is an approach according to claim 1 1 mutually 
combined using solder. 

[Claim 16] Said metallic foil is an approach containing the metal chosen from the group which consists of 
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aluminum, Cu, Au, Ag, Ta, Ti, and Pt according to claim 11. 

[Claim 17] Said plate is the approach according to claim 1 1 of being glass. 

[Claim 1 8] Said plate is the approach according to claim 1 1 of being plastics. 

[Claim 19] The thickness of said holography medium is the approach according to claim 1 1 of being 50- 
2000 micrometers. 

[Claim 20] Said plate is an approach according to claim 1 1 mutually combined using mechanical sticking by 
pressure. 

[Claim 21] It is a holography medium and has the transparence plate of a pair with which a. of each has a 
edge and a core, and b. rim section and the common-law marriage section. This common-law marriage 
section The metallic foil which is attached in the edge of each plate so that the rim section of a naetallic foil 
may extend from a plate and which is attached in each plate, c. Holography medium equipped with the 
means which places said plate in between and carries out alignment of the tooth space, the photosensitive 
polymer filled up with the d. aforementioned tooth space, and the sealing means which combines mutually 
the rim section of the metallic foil on the e. aforementioned plate and which seals said plate of each other. 
[Claim 22] Said metallic foil is a holography medium according to claim 21 by which glass transition 
temperature uses an adhesive polymer 100 degrees C or more, and is attached in said plate. 
[Claim 23] Said metallic foil is a holography medium according to claim 21 attached in said plate using 

solder. , . 

[Claim 24] The rim section of the metallic foil on said plate is a holography medmm accordmg to claim 21 
by which glass transition temperature is mutually combined using an adhesive polymer 100 degrees C or 

more. i . oi 

[Claim 25] The rim section of the metallic foil on said plate is a holography medium accordmg to claim 21 

each other combined using solder. 

[Claim 26] Said metallic foil is a holography medium containing the metal chosen from the group which 

consists of aluminum, Cu, Au, Ag, Ta, Ti, and Pt according to claim 21 . 

[Claim 27] Said plate is a holography medium according to claim 21 which is glass. 

[Claim 28] Said plate is an approach according to claim 21 mutually combined using mechanical sticking by 
pressure. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] ^ J r 

[Field of the Invention] This invention relates to the technique of packing the holography medium for 

raising the engine performance and a shelf life. 

[0002] . ,j 

[Description of the Prior Art] The promising new field about informational storage uses the optical data 
memorized in the form of a hologram. A hologram is the three dimensional image which can be used in 
order to memorize a lot of digital data. The holography storage system under development makes possible 
recording density of a-ten number or hundreds data bits per mum2. 

[0003] Lithium niobate is wholeheartedly studied as an optical storage, and has brought about the advantage 
that the writing of data, read-out, elimination, and a rewrite are possible. However, an inorganic crystal 
ingredient like lithium niobate is not tiie the best for creating the mass data bank. Furthermore, this medium 
has an volatile inclination, i.e., the inclination for data to deteriorate, when it reads. Although the approach 
of making these ingredients non- volatile is developed, heating of a storage or write-in, very high flux is 
required for it, and those all have restricted the usefulness of this ingredient. 

[0004] The polymer matrix ingredient containing a monomer and a photograph initiator is more promising 
for the application of read-only storage. The polymerization which induces a local change of the refractive 
index of a polymer object by radiation arises. It becomes possible to use separate chemicals for a matrix 
ingredient and photosensitive ingredients with this approach. A matrix can be separately designed for 
mechanical stability, thermal stability, and a shelf life. 

[0005] . . 

[Problem(s) to be Solved by the Invention] The promising candidate of the optical storage of high density is 
Mercapto-Epoxy-Bromo-Styrene (MEBS). Please refer to the United States patent application 09th used / 
No. 046822 as reference on these specifications. However, although this ingredient is very effective as an 
optical storage and it is useful as a result of research, it has become clear that a shelf life is limited, for 
example in an environment like moisture which is not controlled. Unlike a general polymer, this polymer 
tends to absorb moisture during storage, an ingredient expands and a refractive index changes with them to 
an ununiformity spatially. Since this ingredient is generally arranged between glass plates, the optical 
quality of a storage is spoiled by uneven expansion of a polymer and change of a refractive index. It is 
sensitive to the ambient condition to which another useful polymer ingredient also restricts a shelf life to 
optical storage. Therefore, in order to make these polymer storage ingredients effective for the above- 
mentioned application, it is necessary to develop the technique of improving the shelf life. 

[0006] ^. . ^ ^ ,r, X. 

[Means for Solving the Problem] this invention persons developed the technique of improving the shell lite 
of the holography storage of a polymer. It is covered by the glass plate with which the prepolymer 
ingredient whose thickness is generally 50 to 2000 micrometer becomes the base, and is enclosed by the 
glass plate which counters. Next, the polymerization of the prepolymer is optically carried out wifli flat 
structure on the spot, and the matrix of a record medium is formed, this - heat ~ or a polymerization can be 
started in photochemistry. Before enclosure and a polymerization, in each glass plate, it extends around a 
plate, and has the flexible edge tab sealed by this. A prepolymer is prepared between glass plates. The tab of 
each other is sealed with a suitable binder or bond, or is stuck by pressure mechanically, and a dampproof 
package is manufactured. [ each other ] This approach not only delays invasion of the moisture into a 
polymer, but prevents distortion of the glass substrate resulting from the stress by the difference of heat 
expansion of the polymer under temperature deflection by the operating environment and a sealant. The 
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important advantage of this technique is for the both sides of sealing the tab of each other to become 

[ attaching a tab in a glass plate by it using the temperature which may become comparatively harmful for 

an elevated temperature, i.e., a polymer medium, and ] possible. This seal technique is adapted also for the 

contraction induced by the polymerization of a matrix ingredient further. 

[0007] 

[Embodiment of the Invention] Optical quality is a parameter important when assessing the fitness of the 
holography medium for recording and reading data. A record medium is one of the component parts within 
the optical path of composite part, and since a mass data page is mapped and many holograms are read with 
high fidelity through the optical path, it is important for it that a sample covers a large field and is optically 
flat (lambda/4-/cm, however lambda are the wavelength of the laser for record, for example, 532nm). 
Optical quality is ZYGO. It can characterize and carry out using a GPIXPHR interferometer. The ratio of 
Strehl (point diffusion function) and the mean square wavelength in a field with a diameter [ of the core of a 
sample ] of 4cm is defined as Q. For digital type holographic recording, it is thought that the optical quality 
of Q> 1 is success. The value of Q of the sample newly prepared from the chemical formula of mercapto- 
epoxy-bromostyrene (MEBS) is standardly high (> 2). These samples are manufactured during hardening of 
a matrix within the equipment which can adjust flat [ of an external plate / optical ]. For example, please 
refer to U.S. Pat. No. 5,932,045. Since a MEBS sample ages in the ambient conditions which are not 
controlled, optical quality deteriorates. Reduction remarkable one day after manufacture of a sample is 
accepted, and the value of Q falls even to zero after two weeks (from the average of Q= 5-6). The distortion 
of a MEBS sample is observed with an interferometer as a concentric circle which moves to a core from the 
edge of a sample. This distortion is in the outside of the field where Q is measured standardly at first. When 
aging continues, the distortion of such a edge is prolonged to the central field of a sample, and shows the 
thickness of a sample, and change of a refractive index. 

[0008] Based on the moisture brittleness of some common knowledge of matrix components, the effect of 
humidity to aging of a MEBS sample was judged. The sample manufactured newly was saved in three 
controlled different humidity environments, and the optical quality (Q) for every passage of time was 
supervised. Optical quality deteriorated completely after two weeks in 95% of environment, and the value of 
Q had low relative humidity (RH) 74% in 53 (the closest to standard ambient conditions)%RH. When 
compared, with the sample which aged in 0-4% of RH, the value of Q was low 28%. This actual proof 
shows that control of humidity is main factors, in order to maintain the optical quality of the holography 
storage of a polymer. 

[0009] In order to conquer the problem of the moisture of the holography storage of a polymer, based on this 
invention, a polymer ingredient is packed in the sealed glass plate. A sealant must be a dampproof thing in 
order to raise effectiveness. These demand criteria limit the alternative of a sealant. For example, a 
conventional polymer sealant like a room temperature comparatively hardened at low temperature penetrates 
moisture to extent which is not accepted in this application standardly. A suitable sealant is comparatively 
applied at an elevated temperature like solder, or is hardened. However, when such temperature is used by 
the package activity, there is risk of a polymer record medium being damaged. The cross linkage of almost 
all the polymers ingredient is promoted by heat. If it heats in order to seal the edge around a polymer 
storage, the cross linkage of a polymer will become an ununiformity and the same stress as what is induced 
by moisture, and change of a local refractive index will arise. 

[0010] On the other hand, it turns out that a glass plate may use the plastic sheet which is described by this 
specification as a suitable enclosure means, is high quality at this contractor, namely, does not have a 
birefiingence. 

[001 1 ] Although the charge of heating sealant can be used by the approach of this invention, the bad 
influence by local heating of a polymer is avoided. A flexible metallic foil is attached in the perimeter in 
alignment with the common-law marriage section of a glass plate by this approach. Since this is performed 
before it applies a polymer ingredient to a glass plate, selection of adhesives is not restricted depending on 
the heat brittleness of a polymer. The suitable adhesives for this application are the thing which has a 
comparatively high glass transition temperature, i.e., a Tg >100 degree C thing. 

[0012] Quadrilaterals, such as a square or a rectangle, or a disk form is sufficient as the glass plate used in 
order to enclose a polymer storage. The metallic foil used for seal of a edge is a frame form, or it is circular 
structure, and in the case of the medium of a disk form, it leaves the transparent field to a core, and it forms 
seal of a continuous edge in it. 

[0013] Reference of drawing 1 shows glass plates 1 1 and 12 on both sides of the holography storage 13 
made from a polymer in between. 
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[0014] Glass plates 11 and 12 are equipped with the edge tab 15 attached in the glass plate with adhesives 
16. The edge tab 15 is a metallic foil suitably. The metallic foil is stuck on each perimeter enclosure of glass 
plates 1 1 and 12. A foil is attached in a plate using the edge bead which adhesives follow, as shown in 16 of 
drawing 1 After filling up the space between glass plates with the holography medium 1 3 made firom a 
polymer, the foil of each other is bent like illustration and sealed with adhesives 18. Special solder is used 
for attaching a metallic foil in glass. As everyone knows, it is necessary to carry out metallic coating of the 
glass to it by vacuvim evaporationo with the ingredient ifirst pasted up on glass well. 
[001 5] The example of the approach of manufacturing the holography medium of the sealed polymer is 
explained in relation to drawing 27 showing the step of an approach. Reference of drawing 2 shows one 
optical-glass plate 21 equipped with the edge bead 22 of adhesives. It is suitably equipped with the glass 
plate used in order to enclose the holography storage made fi-om the polymer of this invention in the above- 
mentioned equipment which controls a medium in the thickness of 50 to 2000 micrometer. The suitable 
thickness of a plate is 0.5 to 2.0mm. A glass ingredient is the conventional ingredient. It is suitable for the 
liquid crystal display glass marketed fi-om Coming, Inc. using it by this invention as an example. Or a 
transparence plastic sheet may be used. , ., , , u ♦ 

[0016] Although the glass plate is illustrated by this explanation as what is a square like drawing 3 , what 
kind of configuration like a rectangle or a disk form is sufficient, for example. The continuation bead of 
adhesives and the "fi-ame" form are clearly shown in the top view of drawing 3 . Although the vocabulary a 
"frame" is used as most intelligible vocabulary, it defines as this specification and the attached claim as a 
boundary surrounded in a "frame" form. Adhesives 22 have a suitably good glass transition temperature at 
epoxy 100 degrees C or more. There is diglycidyl ether of bisphenol A by which cross linkage was earned 
out to the IMIDAZORE component in the example of a suitable epoxy ingredient. These ingredients are 
well-known and are marketed. Heat curing of the epoxy ingredient is carried out by heating the bead ot a 
plate and epoxy to the temperature of 125 degrees C or more suitably. The effectiveness of a sealant 
increases by adopting hardening comparatively in an elevated temperature. Heating can be conventionally 
performed using a formal hot plate or a formal fiimace. In a manufacture environment with more quantity ot 
output rapid annealing equipment or laser-heating equipment can be used. It is advantageous to maintain a 
continuous adhesives bead at three to 5 mm **** and 50 to 100 micrometer thickness around. Generally, 
this is attained by pressurizing during hardening. . ^ ^. ■ a- „fcK«,itv, 

room Or formal solder can also be conventionally used as adhesives for combining a surrounding tab with 
the glass plate by which metallic coating was carried out suitably. A usefiil solder ingredient is shown in the 
following table. 
[0018] 
[Table 1] 



I 

II 

III 





^1 








Sn 


Pb 


Bi 






63 


37 




183 


183 


42 




56 


138 


138 


43 


43 


14 


143 


163 



fHi^ Sn Pb Ag Sb gl;fi«>C Jg^ 

IV 95 5 235 240 

V 96.5 3.B 221 221 

VI 10 90 276 302 



[00191 If drawing 4 is referred to, the seal tab 31 will be pasted up next around a glass plate 21 according to 
application directions of assignment of an adhesives manufacturer. A tab 31 is a metallic foil like a copper 
foU suitably Other waterproof ingredients may be used. In almost all cases, since the tab ingredient is 
opaque, as it is shown in drawings , the seal foil 31 is formed in the configuration of a frame so ttiat a 
polymer storage can be accessed optically. The tab 3 1 bent mutually suitably the tab on the plate joined so 
ttiat it may mention later, and only the distance which can be sealed has extended from the edge of a glass 
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plate 21 . As an example, as for a tab, only the distance of 0.5 to 20 mm has extended from the edge of a 

F002OI Let a foil comparatively easily be ups and downs or the thing of thinness which is bent. In the case of 
copper or aluminium foil, it is suitable for thickness that it is ten to 50 micrometer Ingredients, such as Ta, 
Ti Au Pt and Ag, can also be used as an ingredient of other foils. When using solder as adhesives, m order 
to seal'continuously between a metallic foil 31 and glass plates 21, a reflow of the solder is earned out by 
the conventional approach. When using solder as adhesives, a metallic foil is copper suitably. 
100211 The glass plates 61 and 62 of two sheets which attached the edge tab 65 as mentioned above are 
arranged in the equipment which can adjust flat [ of a sample / optical ] during hardemng of a matox as 
indicated by the United States patent (used as reference on these specifications) application 08th / No. 
867 563 Equipment is equipped with a plate and it is made adapted [ plate ] with an outside optical flat 
surface using a vacuum. The prepolymer of a desired chemical formula is applied to a plate 62 using transfer 
pipet or other applicators. Next, spacing between the internal surfaces of plates 61 and 62 is adjusted by this 
equipment to the thickness of a desired prepolymer. After carrying out alignment of the equipment tirst so 
that the outside surface of plates 61 and 62 may become parallel mutually, a prepolymer m^edient is 
hardened and the polymer matrix containing a write-in monomer and photograph INISHIETA is tormed. 
Parallel [ of an outside surface / optical ] is periodically adjusted into a hardening process until the viscosity 
of a matrix becomes enough maintaining an adjustment condition. Spacing between glass plates is good 
within the limits of 50 to 2000 micrometer. As long as it is required, each spacer arranged around an 
assembly or a continuous spacer may be used, but if the indicated technique is adopted, a mechanical spacer 
is usually unnecessary. Various approaches are employable in order to be filled up with the opemng between 
plates. Before carrying out alignment of the plate of each other, one side of a plate can be covered accordmg 
to the viscosity of a prepolymer, and a prepolymer can be covered to both sides. 
10022] In this field, a photosensitive polymer ingredient may be chosen from well-known vanous 
alternative, and may develop an ingredient new for such an application. Suitable selection is mercapto- 
epoxy-bromostyren (MEBS), as mentioned above. Photograph INISHIETA can also be chosen from vanous 
well-Lown ingredients. Suitable selection is bis(eta. 5-2, 4-cyclo PENDA diene-l-yl) bis {2 and 6-difluoro- 
3-(lH PIRORI) FENIRU} titanium (lrgagcure-784, structure 1) marketed from tiba special chemistry (Ciba 
Special Chemicals). Next, heat hardening of the prepolymer is carried out. In MEBS, it is suitable in order 
for it to be hardening to leave it at a room temperature for 60 to 120 minutes. 

[0023] it is shown in drawing 7 ~ as - a tab 65 ~ ups and downs ~ or it is bent, or it is stuck by pressure 
mechanically, and a continuous joint is fonned. A joint is sealed by adhesives 7 1 . Adhesives and a seal 
technique are easy to be the same as the technique used in order to fix the tab of a foil to a plate. A suitable 
technique is soldering the tab of each other and fonning continuous hennetic sealing. Or you may seal using 
resistance welding or mechanical sticking by pressure. These techniques are charactenzed as what combines 
the tab of a foil with hennetic sealing intensively. The tab of the metallic foil combined with the glass plate 
bv the seal type perfonns fiindamental seal of the edge of an assembly. The technique which combines the 
bent metal tab is comparatively easy. By a diagram, the tab is shown as what is compared mutually because 
of association. After turning up the tab of each other, you may join together. 

[0024] It will be understood by this contractor that a joint can be sealed without exerting damage on a 
polymer ingredient using heat by the configuration which showed the assembly to drawing 7 by wluch the 
ioint for finally sealing is deflected from the polymer storage ingredient. Furthennore, it will be understood 
that the tab of a metallic foil is also fiilly flexible in the rim section of the tab of a foil ups and downs or 
although it is mutually bendable. It is usefiil also to this flexibility mitigating the stress in the assembly 
resulting from the relative migration to another side of one plate fiirther. Stress may be generated according 
to the result of handling, or a heat expansion operation. Since a metallic foil is adapted for mechanical 
distortion, mechanical stress is not applied to the sealant itself. ... 
[00251 It is advantageous to the outside front face of a plate to use acid-resistmg paint, and it gets. 
[0026] The shelf life of the holography medium before writing is defined by resistance of the seal to osmosis 
of moisture The effectiveness of seal is judged by using an interferometer and supervising the optical 
quality of the sealed sample, i.e., Q, as a fiinction of time amount. The instmment of marketing made from 
Zygo was used as an instmment. Standardly, the newly manufactured sample covers the whole field covered 
wiS the polymer film, and is optically flat. If moisture is intercepted by seal good, even if it passes through 
time amount an optical distortion will not be produced in the edge of a sample. Invasion of moisture 
becomes clear as change of the refractive index in an instrument, and/or the die length of an optical path. 
[0027] The holography engine perfonnance of the polymer record medium manufactured according to the 
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above-mentioned approach was evaluated by recording two or more holograms in an ingredient. Nd by 
which the diode-pump was carried out and frequency multiplication was carried out in order to produce the 
plane-wave light source by 532nm: The YAG laser (KOHIRENTO DPSS-532-400) was filtered spatially, 
and collimation doubled. Then, the light beam was separated between two arms of an interferometer, and 
two arms lapped spatially in the record medium. The output of the beam of light in each beam was 2m W, a 
beam diameter is 4mm and two arms crossed at the include angle of 44 (measuring in the air) degrees. Two 
or more holograms were written in each sample of the predetermined volume by recording a hologram in the 
angle location where a sample is rotated to a record arm, and samples differ. With almost all samples, the 
hologram of 25 was recorded by enlarging an include angle and rotating 2 degrees of samples at a time. 
[0028] The hologram diffracted the beam of light of an almost equal amount, and each chart lasting time of 
the hologram of 25 was optimized so that the contrast of the refractive index of the ingredient in the 
predetermined volume might become clear enough. After the hologram of 25 was recorded, the sample has 
been arranged for 20 minutes in the dark room so that a dark reaction can be generated. Next, flood 
hardening of the sample was carried out using the visible ray (450 nm<lambda <650nm) filtered from the 
xenon arc lamp for 20 to 30 minutes. When flood hardening after this **** had the optical remaining active 
kinds, this was consumed and it made eternal the recorded hologram. 

[0029] In order to measure the refractive-index contrast of a sample, the diffraction efficiency of each 
recorded hologram was measured. When a sample rotated throu^ each record location, the reinforcement of 
the beam of light diffracted from one of the beams used for record was measured, and the ratio with the 
reinforcement of the incident ray on a sample was calculated. M/# of an ingredient was calculated from the 
diffraction efficiency of all the recorded holograms. M/# is the sum total of the square root of the diffraction 
efficiency of all holograms. 

[0030] It was admitted that the holography medium which was not sealed based on this invention 
deteriorated with time amount. Based on this invention, the effective shelf life has been remarkably 
improved after hermetic sealing. 

[0031] Probably, to this contractor, various additional corrections of this invention will be possible. As long 
as it is fiindamentally based by the contents of the principle into which the field has been developed for the 
time being, and its equivalence, though natural, it is considered that all change of this specification of 
specific instruction is what is within the limits of this invention by which the above-mentioned application 
for patent is made. 



[Translation done.] 
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[Publication No.] JP,2001-175154,A (P2001-175154A) 
[Date of Publication] June 29, Heisei 13 (2001. 6.29) 
[Annual volume number] Open patent official report 13-1752 
[Application number] Application for patent 2000-326359 (P2000-326359) 
[The 7th edition of International Patent Classification] 

G03H 1/02 
[FI] 
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[Procedure revision] 

[Filing Date] March 11, Heisei 14 (2002. 3.11) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] (a) The step which irradiates the 1st laser beam at the 1st include angle at a holography medium, 

(b) The step which irradiates the 2nd laser beam at the 2nd different include angle firom said 1st include 
angle at said holography medium, 

(c) It is the approach of memorizing the optical data containing the step which rotates said holography 
medium to said the 1st and 2nd laser beam in a hologram format, 

Each is the photosensitive polymer contained between two transparence plates which have a edge and a 
core, and said holography medium is this medium, 

i. The metallic foil which has the common-law marriage section and the rim section is attached in each plate. 

The common-law marriage section of said metallic foil is attached in each edge of said plate so that the rim 

section of ii. metallic foil may extend fi-om a plate, 

A tooth space is placed between iii. and alignment of said plate is carried out. 
The iv. aforementioned tooth space is filled up with said photosensitive polymer, 

V. How to memorize the optical data produced by sealing said plate of each other by combining mutually the 
rim section of the metallic foil on said plate in a hologram format. 

[Claim 2] Each is the approach of producing the holography medium which is the photosensitive polymer 
contained between two transparence plates which have a edge and a core, 

a. The step which attaches the metallic foil which has the common-law marriage section and the rim section 
to each plate, 

b. The step which attaches the conmion-law marriage section of said metallic foil in each edge of said plate 
so that the rim section of a metallic foil may extend fi-om a plate, 
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c. The step which places a tooth space in between and carries out ahgnment of said plate, 

d. The step which fills up said tooth space with said photosensitive polymer, 

e. By combining mutually the rim section of the metallic foil on said plate, said plate is an approach joined 
by mechanical sticking by pressure including the step which seals said plate of each other. 

[Claim 3] It is a holography medium, 

a. The transparence plate of a pair with which each has a edge and a core, 

b. It has the metallic foil which has the rim section and the common-law marriage section, this common-law 
marriage section is attached in the edge of each plate so that the rim section of a metallic foil may extend 
from a plate, this metallic foil is attached in each plate, and this holography medium is , 

c. The means which places said plate in between and carries out alignment of the tooth space, 

d. Photosensitive polymer filled up with said tooth space, 

e. The sealing means which combines mutually the rim section of the metallic foil on said plate, and seals 
said plate of each other. 

Preparation ****** holography mediimi. 

[Claim 4] Said metallic foil is a holography medium according to claim 3 by which glass transition 

temperature uses an adhesive polymer 100 degrees C or more, and is attached in said plate. 

[Claim 5] Said metallic foil is a holography medium according to claim 3 attached in said plate using solder. 

[Claim 6] The rim section of the metallic foil on said plate is a holography medium according to claim 3 by 
which glass transition temperature is mutually combined using an adhesive polymer 100 degrees C or more. 
[Claim 7] The rim section of the metallic foil on said plate is a holography medium according to claim 3 
each other combined using solder. 

[Claim 8] Said metallic foil is a holography medixim containing the metal chosen fi-om the group which 

consists of aluminum, Cu, Au, Ag, Ta, Ti, and Pt according to claim 3. 

[Claim 9] Said plate is a holography medium according to claim 3 which is glass. 

[Claim 10] Said plate is an approach according to claim 3 mutually combined using mechanical sticking by 
pressure. 
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